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o7;^ y — /UT 5 Vfi, *3SWJc:*5»t52Ky £ I'^ttfJIgT^ a istp 

^(Dt Kn^->/H©tt^i LTi<f^T*fc5o 7/^33 / —/\s7 K ><D N 
H4fcttNH2Sll, NCO-'BtE'liPUy^y tfM VS^T*— Mlc^ 
L-C, ^rixOOHSct t» ■rv\8!A,fc£< J Rjfctt'T?*>« 0 fci&fc^ NHStt 
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(23) 8-5 1 2 0 8 8 

/isT^ls&ZiWT/vjj ;—;vT%l/^ tcbz.lt, jVTXls 
, N-yfvi^*y — ;vt % ^ y ^y/D/V-^T^, N-if/W^^ 
p/V^vr^y, ^y — ;i/7?y, 2, 2- 

T^yxh^yx^y-/^ ^-y a^/Vic^y — /iyr 5 >\ ^^vu-zn^ / — /ur 
5 >\ n^driy/u^i^y— /U7> >\ 3 — T 5: y ^n^y — 2-7^y 
- 1 -^^y— /UT*fc2) 0 

NCOS^bT^tt^W-rSft&^^^ttcD^-a-^l, fcixifc?. Ce~C3 
o07;V^S^j|o^y7? V&itf/Sfcte^/ TA-= — /i^£fc, NH 2 

offif*-c©-fk^*»Wja*|-e»p^.p>tb«. 
JmTkftmzXoxtej&Ziniziy? y — ;>sii, l^ixyp=Sfty' y 
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(24) <&m¥-8 - 5 1 2 0 8 8 

N y ai^r s: >\ hy^y^ntvw7^y, h y -n-^ntr/ur ^ ^*5j:tf 

h y -n-^f/V7^©j; 5 & h y 7^7^ ; N- ^/we/V/ft y 
£TJ*N-3i^vl^E-A-)*; y 5 ftN-T/l^/WE-A-tf; y >- ; N-v 5 ^ ^-tV^9 

-^7 5 5 ftN-v^T/i^/UT/i^/ — /VT 5 > ; $$i:Xfiz.1n,tb<D4k&b 
K*fcttBM*y ^K^^T 1 ^ ; fcav^tt^Sfe, m % 7DWy|, r^y/HB 
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(25) - 5 1 2 0 8 8 

N C O tlg-li P U 7° ^ # y - £-a-/&-T 3 fc # KH£ 6 ^^©S^ , 43 J; 

3-^^-3, 4, 5, 6-rh7tKn-2 (1H) -k'H^/^<fc 

0 nm^_h-e 2 0 0 0 nm^T^ & * Ktt50 nm^igx. 5 0 0 nm«T 

„ ^-/^ ^ (monomoda I ) * fc te^M * ^/W (b i moda I), L < 1$^ S ¥ >\<X* 
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(26) !l&m¥-a-5 1 2 0 8 8 

iPpffSrMlca^S. £#£LX\ — ^ h©**s#*b<f±3Wi* 

ufismmit, mmmwAi oo g s«?2~i505 y^/K^v-ndri*-^ • y^ 

^(-Si-0-Si-) % 2500-10000 0 O^^^i(Mn), WJiBPJg 
^I^LT0~1 00, £f*L< te0~6 Omg K0H/g<7> fc Kn 3f^>/Wffi, *5iTJ? 
ffim^Wzrl OOgS*95~20 OmEg^-T^HiS, ^tyttSlu^U5 5 
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(27) 8-512088 

'Jalsft. 5~9 0 (mMftl-MVX) , ^St<ttlO£t±5 0^T© 
^flffSr#LXVN5o BJg^itt, 2 5i6 5fii%oil-?fc9, £fifeL<«3 
5&LL6 0li%^T-e*5, **^lc:*5Jt5*>5V^W:*^^*5V^T^*ix 

fciiH!2 50 0~1 000000 Tfc 9 , TfRWtff* L<tt5 000, 
*L<(i2 0 0 0 0T-fc«9 , _k&B«5 0 0 0 0 0*"CT?*>S. 

tfS£BS&«< PU»fliW: x 0^100©^ L < tt 0 t 6 Omg KOH/gtOlHJ 
0 ~ 7 5 M°/ck &tL<ttO~5 0 fi*%T?S> t> , 0 ~ 3 0 MM%tm^Hf- * 
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(28) 4#«f¥ 8-512088 



&&xf/titz.\z.mfcfem<D^m*¥-ty^xmmmi&fti oo g ^95~2 
fc ^ * ^ y /u»©-3-^r*a» ^ t b $ ixs 0 

f\J-#n#J&#y tyUfls - y*^[ v? 3 :/<£>#i|te, DE-A- 3 6 2 8 1 2 5 
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(29) ¥f&¥- 8-512088 

te£;ft,fc5tf >J • 7^^^— v'a DE-A-4 1 2 2 2 6 5H 

v m&$if&m^m< de-a-3 6 2 8 1 2 4KmM£tLtz.y £ y 

My->7^~ FfcPlfllt, *38^lc*5Jt5 3— 1/ &Mi&-rZ> felt) 

*tl?tl<Dlr—Xi£*3^Xmte&M-lktett\*. £?£L<telO : 90-40 : 6 
0, b< IZ2 0 : 8 0~3 0 : 7 OtfcS. fcL^b^S^y^ 

o 
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(30) 8-51 2088 

y*y— A\ 3L$;—>v, T'nA/^K J — /i^fcti-^lJ-y — /Wi 5 

'l4«iCJ:->-C, &r^£i-L5 0 ^-Oct 9^^cD^*3j;WoiStit{i, Houben-Wey 
I, Methoden der organ ischen Chemie, 1963, page 357{;ifE<c£2x''CV , >'5o 

*S 9 o 2 5 o <Ctf>|5ffl -etiSj^-f 5 J; b t&ft&m t Rfc £ ^ 5 : <b <d -e 

5fl J ) „ #3§i3m;::fc^T'(£;b*L.5 0 ^f^LTV^V^&SMM^y ^ y ^> 

> 3 3 6 ^^jd^ mzm8~i 5<Di%mm7-*^tr<< y->r*—hx- 

i:b^fi5v^-ryv-T^-^'B•|g't4^^y^yv-T^-h^ % b ) ^*5VNT±t- 
7tF7i^) y*>, 1, 3, 5-hy^yi/7th^yfy 2, 4, 6 

-HJ-fy^7thh/!/xy, 1, 3, (6 ->r y ->7t h^^U" 

^) if^yF, if*- (2, s-v 5 ^ y^r-t- ^ 
*$±tf*;M y^T-r v b/i-^^nyj-r—texzfh y -v— <z>j; 5&/Ky y 
y $/y/Ky-r y v-r^— hx-&z> 0 *y>fym- h^ji^tj^fci^ffl^tL 

•So 
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(31) 4#^¥8 - 5 1 2 0 8 8 \ 

i 

^m\z.^x^mnt \^X®.t>1nZ>zfn y v-t^- bit, yyH I 

I 

i 

5^^y^— ^^(D^Jfi, EP-A-0 0 3 8 1 2 7 jo <fcU?E P - A- 0 2 3 \ 
4 3 6 2li|S«l$^rv^5o I 

, ^a^ii^^y^-h*fc«m^^^^ck9^i/^-av ; -^|4K^^ 

#y vf=/uT/u=— ^y (y*) r^y/vru*, ^y (y-y) r^y/n* 

vxftmirz> 0 it&V5±m, Myvm ftgejt&k fcA.wr^*«r*tHk# [ 
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(32) 8-512088 

x. b jvx. ^ , =\f ~> w £ f c « c e ~ C 1 2 * tz b fc J!lft5^^7K 

w&.^-^-hj, #>v*^ *?tv>. ^3-^ N r^mn. 7?vi/T~>mw 
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(33) #^sp 8-512088 

— ^.<D^<— X h l/v^CQ — oc^ijte, DE-A-4 0 0 0 8 8 9 <t>^^V>/±J £*L 

^-ixtt+^Ji LTifiSSr-g-tPo T^-T, 
^yyn/V^T^, i?^f/i/x;?;-/>7>^ 2-75/-2-^f^ 

ilil 0~5 0ti%(D@^ttMtlTv^o 47^? K-^7y*- 
WfcJfrfcll*, -£*Ui$f*L< til 5~3 0fi*%-Cfe«9, ^(plain)*^. 
7y*- wfca&t^i, ^;txte£?S L< tefcirxfcf 2 0-4 5ii%tv^ =t 5 »n 

?*$K«*IU i^l:«t5 7'7^-^M'^) m*H-5J4:Ss«: % fc<t;U*0.03 
: lt3 : loraffclj, -f7s^K-7 7^-©fcftl:i±, ^tlfetctx. 
i~£tt}^. L < fiO. 06 : 1~0.6: 1 7'W>'tfe'<-^?y*-Cfcft|: 
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(34) 4#*JP8 - 5 1 2 0 8 8 

tt, Ztlte&tL U< : 1~2.5: 1 1 1^5 <t P t£ <fc *) ft\<\ 

fete, £?*L< ^yMaotgj|f|8~5 0 /xrrfCiiJS^H, 
h-s-* 7 tt«RKfftt»*U<f4fct*.tfi 0~2 5 Mitre 

£><9, /Kvffe^-x^y^-rofcfcM, -tfrttjf* L< ittzt tiil 0 
~4 0 umk^o J; pic J; T^y tr— is 3 b< ^^0:5/ h • 

is . xja^y hX-Mft&tl, 0~8 Ott'iZ)77^>3^7^F|Wt, 

7M4-<— Xyyjj —m <D V VTJyjJ — -e$f^b<f*3 0~6 O »m<Dtfr 

itkmm\zx— h&ti, z<D&mt-mzrck%.t£2 o~i a ox:<Dum 

hy^a-h?^-! (/<-^?y*-*sJ:^ y 

T^:^$tL5o Wbte^ fct ;tfc?2 0~ 1 5 O't-C&So ilg ifti- £ oTfi 
, 2 0~8 0t©MSfctx.lf$ftU\ ty^77*-3-f^y;/| 
Wofcft^Wc, 1 0 Otlrii^t^ fcixtfl 1 Ot;«:iG8*.5iSjras*i?*L 

L fill's — h£*i£ 0 fctptfcf, 7'7^f7^^IIH:fcix.«7 p 7^fy^ 



(35) 8-512088 

^7y*-lt fci:x.(!EP-A-0 2 3 8 0 3 7 fCfEfc £*LTV^<5 J; 5 ? 

tisk±<DmK*-mz.mG-t ztntxDmm <du&<d ft \t % ^ai l t v > 3 ■„ 

^Cft,fcSte(atmisation)^tb&*H- 0 £mMi£*Ml$'rZ> k % \tfc, # 

m&mmtte^x^^z&m^yx— <Dm&&mtcvx\,^z> 0 *&wi~m-f 
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(36) -5 1 2 0 8 8 

= — ^-f ^^»J*4bSrjiffiU, *U-C§l#ittv^X3- K*n/t:aE«**DfSft"J-5r: 
->o^-^>- • y yy-^fiS^^fc p Ut ^ A'^-i? 3 

Vn^rfy • y l"ir— i?-?mM&£ frit P 157*4 ^&l>t— <D/<4 > 

*J-/^1-5^^^^ F7*y*- a— 74 ^fkik&lsX* &&£frfc4y r ^? hM 

>V (OHll 0 4) 3 3 9 g*5cfc^f n-;V7°n \f^Wt 1 9 g|:N-^f 
/wt°n yK/16 0 g*tcJ§#U 4 OtJKUnil&Lfc. *<9^ SJfciflAtf*8 0 
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(37) &mW- 8-512088 

SJfci&Att, D I N5 3 1 8 5fc:j£«>e>Jx;fcNCO-&**flS2% mmmMftlZ. 

*j-u rai-r s * -e ^ <Dw.mz&tiiitz 0 

oV^\ 3 - 7 5 /7°v \f/v hV^ h*i/i/7lsU.6g*$£W^# S — ;i>T 

5 :/16.2gtfS3l#3^-C»]£*L7t 0 

fiOSift^fcfi, jSSlNCOS^^«^ffi ORJt-C) £*Ue< 8 0 

iClJUftfcftfco ffllWu h y xf/U7$ ^12. 6 g t!$t4*>7kM.6g h<DW&m 
mux. h*iti>^>%^1®.3*XfrhftZ> r t d<fc <9 a^^ttfdo 

@tT££ 3 0 ' 15 0 t : 40. 1 

mm. mteft •■ 15.9 

mEq 75y/100g WffifB^ : 26. 1 
pHl : 7.8 

WS^S : 89 nm 

9mm 2 

;V (OHil 0 4) 3 3 9 g *5 £Tfi?t ^n — /i>7°u MUrls*. 1 9 g&N-y-^ 
/Ufa UKV16 0 B*te*AlU 4 OtMLfc. ^©f, RJ&mA&8 0 

•c&fc&jtfcv^j: 5^u*ase>, >r y*u^v?^r ys/T*— M25 g ^px.fc 0 

SJ&l&Ste, D I N5 3 1 8 5lcSft6*ifcNCO^tiaS2% 
h 3r *S *S 7 ^43. 8 g *5 «fc ^ / —;VT % ^2. 3 g & § 1 1 J^V $ *Lfc 0 

RlSft^tt, iSKNCOSASttt^ttm (W^-C) £ix&< ft5ST% 8 0t 
{^fc^fco cffpfi, h y^^/WT5^l2.6g <blft-r^-^7kl2.6 g 2: ajfrfrfetf 

S^f-lftl' * ^ * tL7t 7K538. 4 g *S JP X. *t7t t # , t-##J $ *lfc*44# 
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(38) -5 1 2 0 8 8 



mte ft 3 0' , 150t : 39.6 

SMB. mi&ft : 16.0 

mEq 25.4 
P Hffl : 7. 8 

: 101 nm 

mtm3 



fc#y ^^xA- (OH* 1 0 4) 3 3 9 s^SXrji^?i^-V2~-/Uzfa if^-^m 1 9 
g & N - fvw tf n y K V 1 6 0 g * L , 4 0 'C fclflnfSK L fc e * O « > S 

jfcia&ass or5rix.^^9iawb, y y*n^-yy ys^T*— M25 

g^Pifcc RJfcMtt, D I N5 3 1 8 5tC^«>e>jxfeNCO^W** s 2% ( 
n tvwy ?7I/S?:c h y 4 2 g tfSJp*. k*Lfc 0 

KUfcfcixfco "£?Q{2, N ])^;VT% yi2.6g b&M *>fr12. 6 g b<DM&Vo& 

fc7K538.4g^p^^ttfc<b ^^a^^-fiJ^tLfcTKtt^y ^u^y • 7^*^ 



fflM&3 0' 4 150t : 


40.4 


RMS. : 


16.2 


mEq 7>;y/l0 0 gWIRS^ : 


26.5 


pH« : 


7.2 




73 ni 



9mm 4 



/U (OH* 1 0 4) 3 3 9 g*3j;t5-y^^D— A:/n If^-yRfe 1 9 g £N-;><^ 
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(39) #Ssp8-5 1 2 0 8 8 

>V\?u V K^l 6 0 g^ML, 4 cm^ni&LfCo ^c£>^ SJfcM# 8 0 



h y y^yw^-y-y y i/T*— Mi8.3 g &toz.tc 0 &n&m.mte 

% D I N 5 3 1 8 5 ICS* ?)ilfcN C O^f 2 % OtSfflgS^^S <) (Cji 
o^T\ 3 -75 7 :/n fcVwy^vVi^n h ^33. 6 gteXTfi?^-?; — 

flfctt (M^T*) $*L&< *S*"C8 O'Cfclfiifcftfc. *m$. N, N-v^^vW 
-< y^n^V— >-10.9g fcJiKtf-ioiclO.gg k<Dm&«to&1&7Ll>ftf>^% 

&lzm&AtibtiZ>Zbiz£Vmi&&titc 0 3fe£fcljft>f a-^ftfcjjcsw. 1 g# 

mj&&3 0' , 150t : 39. 6 

HNS, = 16.5 

mEq 7 5 1 0 0 g *»Jg@?g# : 24. 9 

p : 8. 0 

¥%}%Z^-% • 124 nm 

tv (OHil 0 4) 3 3 9 gfcJ;^^fp-/^D fcr^Hfcl 9 g&N-^ 

tvvu n'yi6o gti^ist, 4 o'c^anBufc. 8 o 

< C£j&&x.fc^J: 4 y^nyvM* yiX7^— M25 g£>&Px.fc 0 

KJtfci&£tt, D I N 5 3 1 8 5tC^«>e>ixfeNCO^#*S2% 
V35. 4 g^JPx. bitfco 
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(40) 8-512088 

fcftfcjxfc. **Ptt, h yoQ^T^ ^14. 5g t f&M*>fa4.5g b<Dm&®& 

toz. tbtifr^^m&AtiibtiZ) r i: j: •? ^ £ ixfco ^f-JBU a-^ $n 

#'14 : 



fflte ft 3 0' , 150t : 


40.3 


mm, mm& 


16.4 


mEq T.5 VlOO gttJ9B@?gg- : 


28.8 


pHt : 


8.4 


¥*&*fc^€l : 


62 nm 



7#V iJZfx2=7 ? h^v?^— /V (OHll 0 2) 3 4 6 g *5 &T$i? * — ;Vzf 
p^KI 9 g£N-y?vvt: 0 P y K>"1 6 0 g^Ki^U 4 O'Cfcflnf&L 
fc S^l^i o Ot^x./j;^J;ptL^f>, 1, 3 - If * (1 

-^yi/7th-l-^f/kxf/v) ^<^-1f^ (TMXDI) 1 3 8 g ?rJoifc 
o KJ&ia£W\ D I N5 3 1 8 5^^febtbfcNCO"g-^l:^2% (;|tfJ!B@7g# 

3i h ^ S/ =7 ^43. 8 g *3 «t tf^m * y -/VT $ >2. 3 g #S § | £ jj^v % T to £ ttfc 



{£{fcfc;ft,?c 0 tfifPtt, h 5 >-12.6g iJ^-r^->-7Kl2.6g b<D&&m& 

5c£f£ji&>r ^- v $ ttfc7K609. 4 g tftoz-bthtz t # , mmtzwm snfc**^ 

fflMft3 0' , 150t : 39.8 

mm, mmfr 15.2 

mEq 7^/10 0giJITO: 23.4 
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i 
I 

? 

I 

» 

(41) 4$^5jz 8 _5 1 2 0 8 8 | 

l 

pHflt : 7. 1 

W-i%U*& : 112 nm | 

wm.m 

l-c, *->w^ i o 8 g fid 5 ccw^E-v^-rx^tifc h y ^ y h^m* 




(::fx=i~8) 

OMTK^I/i^^SiSTK^?^^) (ti/H 2 0=4 8 6) 1 0 0 g^ DE-OS 
-281191 3 ^fSfc£*lfcJ; 0 \Z y t^-Asx.f-rV'r b^7 0 g^f7^/Ui 

^Xm&ZtltltfV^XT/l' (OHfli8 8) 141gW», lU^P^f*!^ 

T^p$ix/c 0 zi-a^te, sfsn^^^^^iii 65(10 o%mm) i^m 

-fZ&X\ 9 0<C-e}l#£*Lfc o Z:(D'& S 7Kl2g^^$tb, 8 0~9 0lCf 
6B#Hg3f#tf>^ ^/-;^Wiil 6 8 (1 0 0%tJ!l) tfm&ZtltCo U 

8 6 0 g^^f;l/7$>4 2g (7^6 0%) Ofi-g^d^ o^-C/^#*gi£ 
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(42) #S¥8 - 5 1 2 0 8 8 

&mB&mmtwhtiit 0 mmsrs^m-- 32% (1 2 sic-cusra) . 

_hiBtf>zM4 ( 3 2 %) 7^ v?3 > 7 0 5 g *5 J;U?tK 19 6 

it & (om&T't'i xzffiz. tzRfcmizmA & tiit 0 - <om^m & nx v * s 

Ot^Pi^tU 7K3 5 gifiDT^^^^-^^D-^i-hO. 
M 25g, n -zf^JVT? V U~ h 9 4 g 3o £tJ^ U S^/M * ^ U h 1 

^TUfcl 05H£ N £e>te*l 0 gtf KmrnistzO^eVT^—VJ*'*— 

5 6 0) 1 00 g^ l&fY$U>faK*3-;\sa^=?-;Vtr h>7 0 g tfO/K y 
(OHi= 1 0 7) 1 2 7 gO^MJ-MTSsan^tlfco fi-^tt, 

*f-c*©s?tti 97(10 o%mmiztti,x) izm-i-z&x, 9 o'c-catj^ix 

;—,u$>x<Dmffitel 8 0 (1 0 0%TO -?*>ofc 0 iS-S-*ja>i&£ri6 0<Cfc: 
T»fbtb, 3iaK*->"fkT-r=» (^*K=*- v-flfi = 8. 9) 13 3g*5 2«M 
T^P^tLfCo 

is-a-4few:» zf?s— x<Dnm&9 oizfe-r-rz&xmwztitco ^©f, 
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(43) - 5 1 2 0 8 8 

htitc e mtefr^m; : m 3 9 % (125^1 mm) 0 
b) #y-^— • *?a xowrn 

la) frb<0 (3 9%) jfctt^-f a is 3 5 5 g2S % itflfD^ 

xfc^^^T% *4 5 2 g ir?l-a-$tLfco ^^){i^T(-8 O'C^P^^ix 
, 7K3 5 gtf<DT^^-=^A^— ^^^71- h0.5g©^#;&P;i£>*L 

flsTt y M 4 2 g*3iTJ«t y U— b 2 4 g^feiHS{$ 

ttfc^-y ^— ^-g-%3 5 g^px.^-tb, s^^tfy ft© 

0 g^tCl^b/c0.2gOT>'^-^A^--^-drv-v^-y-/U73i-- 
h^l 0^rtm«P*.feJx, ^s/^(i^^^Srli*^-r5fc*ic§ib(c2^ 

n 8 ox:xmw^n± 0 w&ftismm&m 4 0 %(D^^^v" ^ s; 3 > 

8.7Pas (2 5tt*) <D;$M£<Dt&fn7K ]) ^^v~;v (T^tVtfci^fc Kn^^f 
*sfk*Hr<<yi-A'?y 3— /w^^x/^b^^tbfe) I 3 9 5 g^ 

fn-^nt'tyil 6 1 g^it^h y ^^n— /U^d^n°^1 6 3 gi*[^ 

^/u^y i^s^r y^r*- 1> s 6 5 g^^p^tt^t^, ^iaNco 

-a*W2^ hdr^n^NV— /U8 6 1 g T-fflf? £ ;ftfc 0 

mMft^m (3 0^ 15 0t) 75S*% 

^ffi (ar^i^Lt) 27 
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(44) &m¥-8 -5 1 2 0 8 8 

210mPas* 

v?p< ^/Wzc ^ y —,VT % ^58. 3 g *5 «fc tJ«7k58. 3 g hMU £ - tf> 

tiiMi 9 6 3 g{-m^-<^px.?>i v L, 8 o'Cto&naasjifco o^-e^i-g^te* 



(3 0^ 1 5 0*0) 32.3M% 
2 5tl:*Jlt5M 1.3Pas* 
mEq fit 42 
P Hffi 7. 6 



* DIN5 3 0 1 8j5 < ttJ ! 5 3 1 0 9|:»\ 2 3 1 sec- ' <DW 
Wrfgfflg. (gradient) T?<D 5 &m<DMWTC>&. mU<DU V is?— Ea*«poHHEJte 

-cane. 

»3iflU 1 0 

±.<Dm.mm i x^-<tz7K^<D^ i^y-wo. oo g 

43.94g ©^{CJBi^^-^Sixfc**3j;tr 

6. 00 g (D^f h^fv-^c^y — /U 

0. 06 g C7)N- v 5 ^ f/UT $ / — fV 

"C6. 2~6. 4©p Hffi £ *Lfc„ 

»3feg»J 1 1 

^JS-aW*6 5%<D'tSffi(^rfi|g(^T/V5: X h20.50g#^ 

7. oo g 'h^^x^y- /w*3j:t5 
15.50g (D^KBMX-f Stilts 
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(45) <fcm¥-8 -5 1 2 0 8 8 

4.oo g (om&m 7 -CTfc^tz.^ teznttmrn^ 

4. 50 g (Dm&m 2 

10. oo g o^h^v-^^y— /k 

34. 70 g (D^^^W'^-Wk^ttfcTK, SS^U* 
3.00g <Dmm<Dl$ffi.<Dm&T ? V h • a»e>8WR£*1//fcift 
-g-«b t m.fy&tm: btitc, pHfli 

0.08g ©N-^f/UT$ — /i^itf 

0.72g o^mjKW^WkS^fc* 
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